Background: Bacterial vaginosis is considered to be the most prevalent gynecological disorder of reproductive-age women. It is characterized by an alteration in the normal vaginal flora resulting in a reduction or absence of H202 producing lactobacilli and a corresponding over growth of anaerobic bacteria. Objective: The study was design to determine prevalence, evaluate risk factors and compare diagnostic methods of bacterial vaginosis. Material and methods: 90 Consenting pregnant women within the ages of 18-39 years attending Taraba State Specialist Hospital antenatal clinic were evaluated for bacteria diagnosis using Amsel and Hay/ison criteria. Information on sociodemographics and clinical features were obtained using a structured interviewer's questionnaire. Result: Prevalence rate of 56.6% using amsel and 45.6% using Hay/ison were recorded. Married to a polygamist (multiple sexual partners) and history of STI had statistical association with bacterial vaginosis (p-values of 0.05 and 0.001 respectively) while formal setting workers and tertiary institution degree holders had high BV prevalence rate without statistical significance. Comparing prevalence between both methods gave a correlation percentage of 73.2% and a p-value of 0.003. Conclusion: The prevalence for bacterial vaginosis recorded in this study was high. Thus, medical, social and educational interventions aimed at reducing bacterial vaginosis prevalence rate are recommended.
INTRODUCTION
Bacterial vaginosis is a common, complex clinical syndrome characterized by alteration in the normal vaginal flora resulting to a reduction or complete absence of H202 producing lactobacili and a corresponding overgrowth of anearonic bacteria (1) Anearobic bacteria implicated in bacterial vaginosis includes. Mycoplasma hominis, Bacteroides species, Mobiluncus species and Gadnerella vaginalis (2) . Most of these organisms are present in small quantity in the normal vagina flora thus, their presence alone is not a diagnostic marker but their proportion in relation to that of the lactobacilli is the most important predictor and indicator (3) . World-wide, bacterial vaginosis is considered to be one of the most prevalent gynecological disorders of reproductive-age women and one of the most common causes of vaginal symptoms, prompting women to seek medical care (4) . Global estimate puts bacterial vaginosis prevalence rate at 5-58.5% depending on the population studied (5) . Risk factors believed to be associated with bacterial vaginosis includes pregnancy, race, cigarette smoking, intra-uterine device usage, multiply sexual partners, vaginal douching, lesbianism, social and educational status e.t.c. (6) . fifty to seventy percentage of women with bacterial vaginosis are asymptomatic but when presented with symptoms, they included vaginal discharge which is usually off white, thin and homogenous, vaginal odor which is unpleasant( fishy smell) that may be more noticeable after sexual intercourse and during menses (7) and abnormal vaginal bleeding (3) . Previously considered a mere nuisance infection, untreated bacterial vaginosis may cause complications ranging from psychological to gestational and in most cases gynecological/obstetric disorders. Bacterial vaginosis has been reported to impact on women's sexual relationship, self-worth and quality of life (8) . Pregnancy complications associated with bacterial vaginosis includes premature birth, low weight babies, chorioamnionitis, miscarriage, premature rapture of membranes and post-partum endometitis (9) . Tubal factor infertility and pelvic inflammatory disease are higher associated with bacterial vaginosis (10) . Ascending genital tract infection, sexually transmitted diseases and HIV/AIDS have also be recorded as conditions associated with bacterial vaginosis (11) . Diagnosis of bacterial vaginosis in clinical practice is usually done using amsel criteria. The criteria includes presence and nature of vaginal discharge (thin, white or yellow homogenous), vaginal fluid pH greater than 4.5, presence of clue cells in wet preparation (microscopy) and a positive 10% KOH test (release of fishy odor on adding alkali). Fulfillment of three out of the four mentioned criteria above is termed a positive BV case (12) A modification of the Amsel criteria accept the present of two instead of three to be considered as diagnostic. A gram stained vaginal secretion read with the Hay/ison or Nugent criteria is regarded as the gold standard for BV diagnosis (13) . DNA-based assays targeting the bacteria associated with BV are being sought for objective, reproducible and accurate diagnosis of the BV state (14) . Treatment for BV involves the administration of antibiotics . Metronidazole or clindamycin given orally or applied inside the vagina is prescribed for BV (15) . About 10-15% of patients do not improve after the first curse of treatment. (Metronidazole 500 or 400mg BD for 7 days) but a repetition of treatment with clindamycin for another 7 days have shown to be effective for 90% of such cases (16) . Other antibiotics that have shown activity against BV are the microlides, penicillins, nitroimidazoles and linosamines (15) . The use of estrogen-containing contraceptives and probiotics have also been reported to remedy cases of BV (17, 18) . Pregnancy has been highlighted as one of the risk factor associated with BV this may be traced back to hormonal changes and reduced immunity associated with pregnancy. While most cases of BV may be asymptomatic or mild, it is believed that changes during pregnancy may enhance the development of pregnancy complications which may result to fetal/natal or and maternal morbidity or mortality. Thus, this study aims at:
A. Evaluation of BV prevalence among pregnant women attending Taraba State specialist Hospital for antenatal care. B. Evaluating risk factors of BV C. Analyzing the relationship between the risk factors and BV occurrence or prevalence on the studied population. D. Adding to the burden of knowledge available for BV prevalence and it's relation to risk factors.
METHODS

Study design and site
This is a descriptive-cross sectional study carried out at the antenatal clinic and medical microbiology unit of the laboratory service department of Taraba State Specialist Hospital Jalingo, a tertiary health care facility and a referral centre for Taraba, Benue and Adamawa States in Nigeria.
Study population
All pregnant women attending antenatal care clinic for the first time from July through September 2017, were eligible for the study. 
Socio-demographic and clinical features
A Structured interviews questionnaire was administered to participants. The questionnaire accessed information on Age, Religion, Parity, Occupation, Level of education, Trimester, History of STI, Married to a polygamous husband, Husband's occupation as well as his level of education.
Sample collection
Bivalve vaginal speculum was passed into the vaginal without the application of antiseptic lotion or creams.
The vagina was inspected and the presence of vaginal discharge recorded. Two swab samples of the vaginal secretion was taken from the lateral wall or posterior for mix of the vaginal using a sterile swab stick. The swab samples were collected at the antenatal clinic labeled accordingly and sent immediately to the microbiology unit of the laboratory service department for processing. Samples that were not processed immediately were stored at a temperature of 4oC until they were processed.
Sample processing
Culture
Vaginal secretion on one of the two swab samples collected was inoculated on selective and nonselective solid culture media (Blood, chocolate and Mac-conkey). The chocolate agar was incubated under microaerophilic condition for 48 hrs at 37oC while blood and Mac-conkey agars where incubated aerobically at 37oC for 48 hrs.
Wet preparation
The other swab sample was used to make a saline preparation. The preparation was covered with a glass slip and examined under the microscope. (focus with x10 and viewed with x40 objective) For the presence of clue cells.
10% KOH test
Two to three drops of 10% KOH was Placed on a glass slide. Vaginal secretion contained in the swab sticks was dabbed on the preparation for the perception of a fishy amine odor (19) .
Modified Amsel criteria
Requires a fulfillment of 2 instead of the 3 out of the 4 criteria for BV diagnosis (20) . This study evaluated only three of the four criteria and cases that recorded 2 out of the three were termed clinically positive for BV. The three criteria evaluated were presence of vaginal discharge, 10% KOH test and the presence of clue cells in ≥ 20% of epithial cells on wet preparation microscopy.
Gram stained smear
A smear of vaginal secretion was made, air dried and fixed with methanol for one minutes for all participants. The fixed smears were gram stained as described by Monica Chessbrough (21) . The gram stained smears were read using Hay/isons criteria. The Hay/isons criteria are defined as follows Few or no lactobacilli (22) .
Data analysis
Data were analyzed using SPSS 23 and statistical significance or association between sociodemographic, clinical features, Amsel criteria and Hay/ison criteria for BV diagnosis was evaluated using Pearson chi-square or Fisher's exact test. Pvalues< 0.05 were regarded to have statistical association.
Ethical Consideration
The study was approved by the ethical committee of Taraba State Specialist Hospital Jalingo. All the participants gave consent to collaborate voluntarily and confidentiality of data recorded was assured and kept.
RESULTS
A total of 90 pregnant women between the ages of 15-39 yrs with a mean age of 27 + 7.1 years participated in the study majority of them were Christian (56.7%), were in their 3rd trimester (48.1%) have 1-3 children (52.2 %) and have a previous history of STI (63.7%). characters, there were variations but without statistical significance. Table 3 . Studied population character to BV prevalence using Hay/ison criteria gave varying prevalence but only husband's occupation to BV recorded a significant association with a P value of 0.05. 
DISCUSSION
The prevalence rate of 45.6% (Hay/ison criteria) and 56.6% (Amsel criteria) recorded in this study agrees with the global estimate of 5-58.5% (5) . However, it is far higher than prevalence recorded by some other studies in Nigeria. 11% by Adeyeba and co-workers in Seyin Oyo state south-west Nigeria (23) , 17.3% by Ibrahim et'al in Maiduguri, North-east Nigeria (24) , 30.23% Edo state south-south Nigeria by Eifediyi et'al (3) . Sunday and co-workers recorded a prevalence of 10% for pregnant women in Abakaliki South-East Nigeria (25) . The recorded prevalence is however lower than what was reported by Ajani et'al who gave a prevalence of 64% for pregnant women attending Lagos state University teaching Hospital (LUTH) (26) . The variation in prevalence reported by these studies my result from the studied population and the diagnostic method/criteria used. Risk factors associated with BV have varying prevalence in different region. Thus, this may also account for the variation in prevalence recorded by the various studies. The Amsel criteria gave an alarming prevalence of 61% and 63.2% of BV for participants with tertiary education and these working in a formal setting. It is believed that women with tertiary education are more likely to work in a formal setting. These women tend to be more stressed out since they will have to combine pregnancy stress with work, marital and parental responsibilities. Culhare et'al. (27) and Nansel and coworker (28) have reported a strong associated between psychosocial stress and BV prevalence a notion reported by this study. Stress is a physical or emotional event that can impact the body and/or the emotional. It results in the release of biological substances (Cortisol, adrenaline, and noradrenaline) which combines to prepare the body to handle the stress. Cortisol released in response to stress reduces immunity which in turn reduces the innate immune action of the lactobacilli and encourages the overgrowth of anaerobes resulting in bacterial vaginosis. Married to a polygamist gave a BV prevalence of 75% and a P value of 0.05 expressing statistical association. Since all the participant were married and polyandry is not common within the study region, married to a polygamist was used to access for multiply several partners. Several studies have reported strong association between multiple sexual partners and BV. Alesna and co-workers recorded 63% prevalence of BV among women with multiple sexual partners (29) which is similar to that reported by this study. findings from this study also highlight sexual activities as a higher risk factor for BV Concurring with the records of Nilsson et'al and Fethers et'al. (30, 31) . History of STI gave a prevalence of 70.2% and a value of 0.001 indicating an association between BV and history of STI. Several studies have reported a positive correlation between BV and non-ulcerative STI such as syphilis, Chlamydia and gonorrhea infections (32, 33, 34) . This study agrees and concur with the findings of the above-mentioned studies. Although there was varying prevalence recorded using Amsel (56.5%) and Hay/ison (45.6%), test for statistical significance between both methods gave a strong association with a p-value of 0.003 and 73.1% (30 out of 41) correlation prevalence. This finding agrees with (3, 35, 36) . Culture on routine selective and non-selective solid media (blood, chocolate and Mac-conkey) gave nothing useful with regards to BV diagnosis a fact supported by various studied.
CONCLUSION
The prevalence of BV recorded in this study 45.6% (Hay/ison) and 56.6% (Amsel) tags the study population and region as been hyper endemic. Thus, routine microbiological screening/analysis of high vaginal swab (HVS) should be included into the compulsory panel of screening test mandatory for pregnant women during their first visit for antenatal care. Health talk on the prevalence, risk factors and signs/symptoms of BV as well as improvement on their personal hygiene is strongly recommended. This study highlights stress, multiple sexual partners and a history of STI as risk factors with positive correlation to BV. Resting and a stress-free life style should be encouraged, STIs properly diagnosed and treated and safe and healthy sexual style preached and practiced. Culturing HVS should be done using special selective media for the possible pathogens because routinely used culture media passes no or reduced capacity to recover bacteria associated with BV. In health facilities where the gold standard for BV diagnosis (Gram stained smear read using Hay/ison or Nugent criteria) is not attainable, the Amsel criteria can be used and positive cases of BV treated with metronidazole or clindamycin. Studies on the outcomes of BV in pregnancy with relation to mother and child health are strongly recommended since such studies are lacking or limited for the study region.
